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By J OHN LOCKE, Eſquire. 
To which ate added, 

SOME THOUGHTS 
CONCERNING 
READING av 8 T UD Y 
Fox a GENTLEMAN. 


= BY THE SAME AUTHOR, : 


Printed for J. Thomſon and S. Dampier in the Strand. 


An aceount of the following tracts by Mon- 
ſieur des Maizeaux, being part of a dedi- 

cation prefixed to theſe and ſome other 
pieces of Mr. Locke's, when they were 
firſt publiſhed in the Cars 1720. | 


HESE Elements of Natu- 

ral Philoſophy, Mr. Locke 

had compoſed, or rather. dictat- 
ed for the uſe of à young gentle. 
man, whoſe education he had ve- 
ry much at heart. It is an ab- 
{tract or- ſummary of whatever IS 
moſt, material. in natural philoſo- 
phy; which Mr. Locke did - af- 
terwards explain more at large 
to that young gentleman. The 
ſame is practiſed in the univerſi- 


ties, where, you know, it is cu- 
A 2 


ſtomary for the profeſſors to dic- 
tate ſuch abridgements, to ſerve 
tor the ſubject and rule of their 
lectures. And therefore this ſmall 
tract is far from being what Mr. 
Locke would have made it, had 
he written upon chat matter pro- 
feſſedly, and deſigned to * it 
a complete work. 

However, as the dk of 
men expect every thing ſhould he 
perfect that proceed from ſuch a 
writer as Mr. Locke, and do not 
enter into the occafions or de: 
ſigns which he propoſed to him- 
ſelf in writing; I own chat ſome 
perſons, very good judges, whom 
I have taken che liberty to con- 


* 
ſult about the impreſſion of ſome 
pieces in this. collection, were of 
opinion that this little treatiſe 
bad better been left out, for fear 
every reader ſhould not make the 
proper allowances, and. leaſt the 
memory of. Mr. Locke ſhould 
ſuffer. by it. I yielded to their 
| opinion and was reſolved to lay 
that piece aſide. But being in- 
formed that there were ſeveral 
other copies of it abroad, which 
ic was impoſſible co ſuppreſs, or 
| hindeg from falling, one time or 
other, into the hands of the prin- 
ters; maimed and disfigured, as 
is too often the caſe on ſuch oc- 


caſions, J was obliged to take o. 
A3 


* 
ther meaſures: and I the more 
eaſily determined to publiſh it, 
becauſe I could give ir more com- 
plete, more correct, and in bet- 
ter order, than ean poſſibly be pre- 
tended to = _ co ous _—_ 
mentioned. 


an 


After alt I " rake ate 
to ſay, chat, in irs kind, this piece 
is no way to be deſpiſed. We 
wanted fuch a work in Engliſh: 
and it would not have been an. 
eaſy matter to find any other 
perſon who could have bompre- 
hended ſo many things in ſo few 
words, and in ſo clear and di- 
ſtinct a manner. Great uſe may 


be mage of it in the inſtruction 


fo well pleaſed with it, that lie j 


of young gentlemen, as ic was 0» 
riginally deſigued by Mr. Locke. 
And perſons even of riper years 
may improve by it: either by re- 
calling ideas chat had ſlipt out of 
cheir memory; or by informing 
themſelves of ſeveral thin 2 Ware: | 


were unknown to then 


To this treatiſe are lubjoinet: h 


fome thoughts concerning reading | 


and Atudy for a gentleman. Mu. 
Locke having one day in conver- 


ation th@urſed' upon the me- 


mt a young gentleman | 
| Take in his. reading and 
ſtudy ; one of the company was 


deſired him to dictate to him the 


* e 8 : « » 7 
( VI r * | 
| a , 4 


of Vil 11 


ſubſtance of what he had been 
ſpeaking: which Mr Locke im- 
mediately did. This is one of 
the uſual converſations of Mr. 


Locke, reduced into writing: 


from whence you may judge, Sir, 


0 how. agreeable and advantageous 
ix was to converſe with that great. 


pg. to. . whether as - 


| ences, and 5 in bis opinion 
ae the propereſt for that end. 


As you have acquired, Six, in I. 


; Mo x ri not — * points ous. 
the - ſciences. that. a. . gentleman 


3 
taly, the moſt refined” taſte for 
the politer arts, and have added 
fiere recommends to a gentle- 
m3" u Weib pesbepe Weder 
that he ſays nothing or painting, 
fculpeure, areitetttre, and o 
ther arts of this kind, which 
make an accompliſh d gentleman. 
But I deſire you would conſider, 
that there are but few perſons in- 
poſſeſſion of the means neceſſary 
for attaining this ſort of know- 
lege; and that Mr. Locke is | 
ſpeaking here of what may ſuir Þ} 3 
the circumſtances of the genera 
lity of people. Beſides, he was. 
very far from imagining chat an. 


4 
extemporary advice, which he was 
giving by his fire - ſide would ever 
be expoſed to common view. 
However, I preſume to think, that 
after you have peruſed ic,you will 
to be made public. 
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Natural Philoſophy. 


CHAP, L. © 
oF MATTER AND MOTION 


FEET. | wy wt 


ATTER | is an extended ſo- 
lid ſubſtance; which being 
comprehended under diſtin 
duk fects, makes fo _ FRO 4 
bodies. 3 a 

Motion is To well known by the ni | 
touch, that to uſe words to give a clearer 


2 idea of it, would be in vain. 
Matter, or body, is indifferent to noc 
on, or reſt. 
There is as much force required to put 
5 a body, which is in motion, at reſt; as 
dere is to ſet a W. which is at reſt, into 
| motion. 
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No parcel of matter can give itſelf either 
motion or reſt; and therefore a body at reſt 
will remain ſo eternally, except ſome exter- 


nal cauſe puts it in motion; and a, body in 


motion will move eternally, unleſs ſome ex- 
*ternal-cauſe ſtops it. 

| A body in motion will-always move on in 
4 ſtrait line, unleſs it be turned out of it by 
fome external cauſe; becauſe a body cin no 
more alter the determination of i motion. 
than it * it, altar or a is ori 
om itself. | | = * 6 | 


diſtance of Place, and length of time where: 


B, bedics of equal. or different bigneſs, move 
each of them an inch in the ſame time; 


their, motions-are. equally, ſwift : but if A 


moves two inches in the time whilſt B is 
moving one inch; the motion of A is twice 
as ſwift as that of B. 

The quantity of motion, is * 035" 
the ſwiftneſs of the motion, and the quan- 


7 


The dall pen dt motion, is meaſured by 


| NATURAL PHILOSOPHY. 3 
tity. of the matter moved,taken together, For 
inſtance, if A, a body equal to B, moves as 
ſwift as B.; then it hach an equal quantity 
of motion. If A hath twice as much mat- 
ter as B, and moyes equally as ſwift; it hath 
double the quantity of motion; and ſo in 


proportion. 
reaches, to be a ſettled law of nature, that 


* gravitation towards one another.“ 
The ſame force applied to to ae 


of motion in each of them. For inſtance, 
let a boat, which with its Joading is one 
tun, be tied at a diſtance, to mother yel- 
ſel, which With its loading is twenty-ſix tuns; 
| if che rope that ties them together be pull 
is ed, eicher in the leſs or bigger of theſe veſ- 
ce ſels, the leſs of the two, in their approach 
one to another, will move twenty-ſix foot, 
while the other moyes but one foot. 88 


n- "Wherefore the quantity of matter in the 
tha 


It appears, *, FE * ohferaptigh 


Hall bodies have a tendency, attraction, or 


bodies, produces always the ſame quantity 
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3 ELEMENTS OF 
earth being twenty-ſix times more, than in 
the moon; the motion in the moon to- 


wards the earth, by the common force of 


attraction, by which they are impelled to- 
wards one another, will be twenty-ſix times 
as faſt as in the earth; that is, the moon 


will movetwenty-fix miles towards the earth, 


for every mile the earth moves towards the 

moon. 5 e | 
Hence it is, that in this natural tendency 

of bodies towards one-another, that in the 


leſſer is confidered as gravitation; and that 


in the bigger as attraction: becauſe the 


motion of the leſſer body (by reaſon of its 


much greater ſwiftneſs) is alone taken no- 
tice of. | 

Ibis attraction is the ſtrongeſt, the near- 
er the attrating bodies are to each other; 
and i in different diſtances of the ſame” bo- 
dies; is reciprocally in the duplicate propor- 
ton of thoſe diſtances. For iuſtance; if 
two bodies, at a given diſtance, attract each 
other with a certain force, at half the di- 


ſtance, they will attract each other with four 
times that force; at one third of the di- 
ſtance, with nine times that force; and ſo 
> Two bodies at a diſtance, will put one 
another into motion by the force of attrac- 
tion ; which is unexplicable by us, thought” 
made evident to us by experience, and ſo to 
be taken as a principle in natural philoſophy. 
Suppoſing then the earth the ſole body 
in the univerſe, and at reſt; if God ſhould 
N . create the moon, at the ſame diſtance that 
it is now from the earth; the earth, and che 
moon would preſently begin to move one 
towards another in a ſtrait line by this mo- 
tion of attraction or gravitation. | 


near- f If a body, that by the attraction of ano- | 


ther ; cher would move in a ſtrait line towards it, 

je bo- receives a new motion any ways oblique to 

opor- the firſt ;-it will no longer move in a ſtrait 

1ce; if line, according to either of thoſe directions; 

+ ench i but in a carve, that will partake of both: 

he di. and this curve will * according to the 
| 2 
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_ nature and guantity of the forces that con- | 

j | curred to produce it: as, for inſtance, in 
ii! many caſes it will be fuch a curve as ends 
l where it begun, or rccurs into itſelf; that 

| is, makes up a circle, or an elipſis or oval | 


very little differing from a circle. 


CH A e | 


"OF THE UNIVERSE. 


| — one, who looks about him in the 
@- world, there are obvious ſeveral di- 
tint maſſes of matter, ſeparare from one 
another; ſome/ whereof have diſcernable 


motions, Theſe are the ſun, the fixt ſtars, | 

the comet?, and che planets, amongſt which 

this earth, which we inhabit, is one. All 
' 


theſe are viſible to our naked eyes. 
Beſides theſe, teleſcopes have'diſcayered 
and ſeveral other bodies moving about ſome 
af the planets; all which were inviſible and. 0 


* 


7 


NATURAL PHILOSOPHY. 7 
unknown, before che uſe of AG 


glaſſes were. found. 
The vaſt diſtances between theſe great 


bodies, are called intermundane ſpaces ; in 


which tho” there may be ſome fluid matter, 


yet it is ſo thin and ſubtle; and there is ſo 
little of that in reſpect of the great maſſes 
that move-in thoſe ſpaces, that it is as mach 
as nothing. 


nous, or opaque, or dark. 
Luminous bodies, are ſuch ; as give light 


| of themſelves; and ſuch are the 22 55 * 


the fixt ſtars. 

no light of themſelves, though they are ca - 

the planets. | 
There are ſome opaque bodies, as for in- 

that they may have from the ſun, ſeem rg 


ſhine with a lighe that is nothing elſe but an 
B 3 | 


Theſe maſſes of matter are, either lumi- 


Dark or opaque bodies, are ſuch as Suite | 


pable of reflecting af it, when it is caſt up- 
on them from other bodies; and ſuch are 


ſtance the comets, which beſides the light, | 


8 ELEMENTS OF 
accenſion, whieh they receive from the fun, 
in their near approaches to it, in heir 1 re- 
ſpective revolutions. D r: 

Tube fixt ſtars are called fixt, becauſe they 


always keep the ſame ances one from an- 
other | is + | \ 


4 The ſun, at the ſame diſtance from us 
that the fixt ſtars are, would have the ap- 
pearance of one of the fixt ſtars. 


CHAP. III. 
oF O SOLAR SYSTEM. 


UR Giler ſyſtem confi al the fon: - 
| and the Po N comets adds 
RES Sites) A ul. "ir | 
- The planets are backs, which appear to 

- us like ſtars; not that they are luminous 
bodies, that is, have li ght in themſelves; but 
they ſhine by reflecting the light of the ſan. 
5 They are called planets from a Greek 
word, which ſignifies wandering; becauſe 
they change their places, and do not always 


—_— 


keep the ſame. diſtance with, one another, 
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nor with the fixt ſtars, as the fixt ſtars do... 


The planets are either primary or ſe- 


condary ' | 

\ > 4 n ” 4 1 — * 1 - - 4 - 
* 3. 4-7 +4 + . | 1 7 p ; 
* * * — . Ls „ — i * 1 44 ** * * * * — * * £ s« S235 


There are ſix primary planets, viz. Mer- 


cury, Venus, the Earth, n —— 
Saturn. 
All theſe n move 8 the * Which! is, 


as it were, the center of their motions. 


The ſecondary planets move round about 
other planets. Beſides the moon, which 
moves about the earth, four moons move a- 
bont Jupiter, and five,about Saturn, which 
are called their ſatellites. * © © 


nets from the ſun, are as followWss ?: 


» 4 


4 i, Gw 


<4 
BW 
* 


 . The middle diſtances of the ti 
5 


245: | 4 sf its SS 
Mercury Il 3 32,099,000] — 
— e ' 
Venus * e A 
N 2 
\ 0 &- 
TheEarth | E g. | 81,000,000 < =L 
Mars 9-H oo, ooo 828 
e eee | EB 
1 * $% 4 * 0 4244 ” 
Jupiter 00 424009000] 3 A 
* "8. : wy 4 * 2 
Saturn = 1,77 7-099,000 ol & © 
_ | 4 . I 


. * 


} 
| 
' 
' 
| 

4 


10 BEEMENTS OF 

The orbits of the planets, and their re- 
ſpective diſtances from the ſun, and from 
one another, together with the orbit of a 
comet, may be ſeen in the yi of-the o- 
lar ſyſtem hereunto annexed-. 

The periodical times of each EA re- 
volution about he ſun, are as follows: : 


Years. Days. Ho. Mins 


Mercury 1 3 E #. 88 0 0 
ven 8-5 | & 228.9. [&, 
TheEarth 8 J. „ 365 5 49, 
Mars [=v| 322 „ 0, 
Jupiter | 5.x | rx ig c . 
Saturn 3 29 138 0 © 


The planets move round about the ſun 
from welt to eaſt in the zodiac: or, to ſpeak. 
plainer, are always found amongſt ſome of 
the ſtars of thoſe conſtellations,which make 
the twelve ſigns of the zodiac. * 

The motion of the planets about the fun N 
is for perfeciy cireular, but rather ell: ptical. | 
The reaſon of their motions in curve lines, 


— 


NATURAL PHILOSOPHY. rt 
3 the attraction of the ſun; or their gravi- 
rations towards the ſun, (call it which you 
pleaſe); - and an * or 1 
5b #557299 glad ron e ce 
Theſe two motions or tendencies; the 
one always endeavouring to carry them in a 
ſtrait line from the circle they move in, and 


the other endedyouring'to dra them in a 


ſtrait line to the fun; makes that 8 
they revolye in. 17} 29 2:55 lp 
The motion of the comers Metis fd 
is in a very long lender oval: Whereef ons 
of the focus's is the center of the ſan, and 


the. other very much beyond:the ſphere of 


Saturn. : * 2: 4% ag 7 
The moom moves nba the earth, a8 the 
earth doth about the ſun. So that i it hath 
the center of its. motion in the earth; 28 the 

eartk hath the center ol its revolution i in 
the ſun, about which ee, e 4 


The moon makes its ſynodical motion. a & 


bout the earth, in 29 days, 12 N 
about 44 minutes 


f Se | 
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It is full moon, when the earth being 
between the fun and the moon, we ſec all the 
enlightened part of the moon : new moon, 
when the moon being between us and the 
ſun, its enlightened part is turned from us: 


and half moon, when the moon being in the 


quadratures, as the aſtronomers call it, we 


ſee but half the enlightened part. ) 4 120 4) 


being between the ſun and the moon, hin- 


and being reflected by the moon. If the light 
of che ſun is kept off from the whole body 
of the moon, it ic u total eclipſe; * a 
part only, it is à partial one. a 
An eclipſe of the ſun is, when the moon, 
being between the ſun and the earth, bin- 
ders che light of the ſun from coming to us. 
If the moon hides from us the whole body 


of the ſun, it is 4 tal eliple; ; if nor * 


Gde. v . 3} * * , EIS ek ts L 
Our folar ſyſtem is diſtant from übe in 
ſtars 20, ooo, ooo, ooo ſemi-diameters of the 


NATURAL PHILOSOPHY. 13 
earth: or, as Mr. Huygens expreſſes this 
diſtance; in his coſmotheoros $; the fixt ſtars 
are ſo-remore from the earth; that, if a canon 
bullet ſhould come from one of the fixt ſtars 
with as ſwift a motion as it hath when 1 it is 
ſhot out of the mouth of a canon it would 
be 700,000 years in coming to the earth. 

This vaſt diſtance ſo much abates the at- 
traction of thoſe remote bodies, that its o. 
peration upon thoſe of our Tyſtem, is not at 
all ſenſible, nor would draw away or = 
der the return of any of our ſolar comets; 
though ſome of them thould go ſo far from 


the ſun, as not to make the revolution about 
It in leſs than 1000 years. 


* 


It is more ſuitable to the wiſdom, power 


and greatneſs of God, to think that the fixc 
ſtars are all of them ſuns, vith ſyſtems of 
Aabitable planets moving about them, to 


whale mar He Ae fac marks of | 


* 


x, Chaiſtiani Hagen rarzzqpen bro, live de ter- 
leres earumque a, Wan &c. p. m. 


mY.” 


4 
— 
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his goodneſs as well as to us; rather than 
to imagine that thoſe. very remote bodies 


Jo little uſeful to us, were my only for 
OS. (13. FIT0 1 N WW. 17 41 


* 


6 
16544 
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OF THE EARTH, CONSIDER: 
ED AS A PLANET. 


F HE earth, by its revolution Wear * 
ſun in 365 days, 5 hours, 49 mi- 


nutes, makes that ſpace of time we call a 


year. 

The Ene, which the center of the earth 
deſcribes in its annual revolution about the 
ſun, is called the ecliptic, 

The annual motion of ihe earth about 
1 ſun, is in the order of the ſigns of the 
zodiac; that is, ſpeaking rulgary, from welt 
to eaſt. KY | 

Beſides 'bis Was. 8 of hs earth 


about the fun, in the ecliptie; the catch 
by A i 
turns round upon its own axis in 24 hours, 


lan 
lies 
for 


NATURAL PHILOSOPHY. 153 
a The turning of the earth upon its own 
axis every 24 hours, whilſt it moves round 


the ſun in a year, we may conceive by the 
running of a bowl on a bowling- green; in 
which not only the center of the bowl hath 
Aa progreſſive motion on the green; but the 


bowl in its going forward, from one part 


of the green to another, turns round about 
its OWN axis. 


The turning of the earth on its own axis, 
makes the difference of day and night; it 
being day in thaſe parts of the earth, which 
are turned towards the ſun; and night, in 
thoſe parts which are in the ſhade, or turn- 
ed from the ſun. 8 

The annual revolution of the earth in 
the ecliptic, is the cauſe of the different ſea · 
ſons, and of the ſeveral lengths of days and 
nights, in every part of the world, in the 
coui ſe of the year. 

The reaſon of it, is the earth's going 
round its own axis in the ecliptic, but at the 


ſame time keeping every where its axis e- 
* | 


1 
| 
| 4 
* 


be 25 years in coming to the earth. 
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qually inclined to the plane of the ecliptic, 
and parallel to itſelf. For the plane of the 
ecliptic inclining to the plane of the equa- 
tor, 23 degrees and an half, makes that the 
earth, moving round in the ecliptic, hath 


ſometimes one of its poles, and ſometimes 


the other nearer the fun. 


If the diameter of the ſun be to the diame- 
ter of the earth, as 48 to 1, as by ſome it is 
accounted; then the diſk of the ſun, ſpeak- 


ing numero ratundo, is above 2000 times big- 


ger than the diſk of the earth; and the globe 
of the ſun above 1 oo, ooo times s bigger than 


the globe of the earth. 


The diſtance of the earth's orbit from the 
ſun, is aboye 20,000 e of the 
earth. 

If a canon bullet ſnould come . the 
ſun, with the ſame velocity it hath, when it 
is ſhot out of the mouth of a canon it would 


2ald 
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CHAP. V. 
OF THE AIR AND ATM ©- 
SPHERE. 


'TE have already confidered the earth 
as a planet, or one of the great maſ- 


ſes of matter moving about the ſun; we ſhall 
now conſider it as it is made up of ſeveral 
parts, abſtraQing from irs diurnal and annu- 


al motions. 


Tue exterior part of this our habitable 
world is the air or atmoſphere; a light, 
thin, fluid, or ſpringy body, that inevmpaſ- 
ſes the ſolid earth on all ſides. - 73 

The height of the atmoſphere above the 
ſurface of the ſolid earth, is not certainly 
known; but that ir doth reach but a very 
ſmall part of the diſtance betwixt the earth 


and the moon, may be concluded from the 


refrattion of the rays coming from the ſun, 
moon, and other luminous bodies. 
Though conſidering that che air we are 
C. 2 
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in, being near 1000 times lighter than wa- 
ter; and that the higher it is, the leſs it is. 
compreſſed by the ſuperior incumbent air, 
and fo conſequently being a ſpringy body, 
the thinner jt is ; and conſidering alſo that 
a Pillar of air of any diameter. is equal in 
weight to a pillar of quickſilver of the ſame 
diameter of between. 29 and 3o inches 
height; we may infer that the top of the 
atmoſphere is not very near the ſurface of 
the ſolid earth, 

It may be concluded, that the utmoſt ex-. 
tent of the- atmoſphere reaches upwards 
from the ſurface of the ſolid earth that we 
walk on, to a good · diſtanee above us: firſt, 
if we conſider that a column of air of any 


given diameter is equiponderant to a column 
of quickſilxer af between 29 and 30 inches 


height, Now quickſilver being near 14 

times heavier than water, if air was as hea - 
vy as water, the atmoſphere would be about 
14 times higher than the column of. quick - 
ſilver, i. e. about 34 foot. 
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Secondly, if we conſider, that air is 1000 
times lighter than water, then a pillar of- 
air equal in weight to a pillar. of quickſilver 
of. 30 inches high will be 6800 foot; where- 
by we come to know that the air or atmo- 
ſphere is 6800, i. e. near ſeven miles high. 

Thirdly, if. we conſider that the air is a 
ſpringy body, and that that which is near- 
eſt the earth is. compreſſed by the weight 
of all the atmoſphere that is above it, and 
reſts perpendicularly upon it; we ſhall ſind 
that the air here, near the ſurface of the 
earth, is much denſer and thicker. than it is | 
in the upper parts. For example, if upon 
a fleece of wool you lay another, the under 
one will be a little compreſſed by the weight 
of that which lies upon it; and ſo both of 
them by a third, and ſo on; fo chat if 
10,000 were piled one upon another, the 
under one would, by the weight of all the 
reſt, be very much compreſſed, and all the 
parts'of it be brought abundantly cloſer to- 


. gether, than when there was no other up- 
C.3 : 
32 
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on it; and the next to that a little leſs com- 


preſſed, the third a little leſs than the ſe- 


cond,” and ſo on till it came to che upper- 
moſt, which would be in its full expanſion, 
and not compreſſed at all. Juſt ſo it is in 
the air; the higher you go in it, the lefs it 
is compreſſed, and conſequently the leſs 
denſe it is; and ſo the upper part being 
exceedingly thinner than the lower part, 
which we breathe in; (which is that that 


is 1ooo times lighter than water); the top 


of the atmoſphere is probably much higher 
than the diſtance above aſſigned. 

'That the ait near the ſurface of the earth 
will mightily expand itſelf when the preſ- 
ſure of. the incumbent atmoſphere is taken 
off, may be abundantly ſeen in the experi- 


ments made by Mr, Boyle in his pneumatic 


engine. In his phyſico-mechanical experi- 
ments concerning the air, he declares * it 


* New expetiments phyſico - mechanical, touching the 
ſpring of the air, and its effects; (made for the molt 
part in a pneumatical engine) written... , . by the 
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probable that the atmoſphere may be ſeve- 

ral hundred miles high; which is eafy to be 
admitted, when we conſider what he proves 
in another part of the ſame treatiſe, viz. 
that the air here about the ſurface of the 
earth, when the preſſure is taken from it, 
will dilate itfelf above-152 times. 

The atmoſphere is the ſcene of the me- 
teors; and therein is collected the matter 
of rain, hail, ſnow, thunder, and lightning; 
and a great many other things obfer vable in 
the air. 


CHAP. Vi a 
OF METEORS IN GENERAL. j 


Eſides the ſpringy particles of pure air, 
the atmoſphere is made up of ſeveral 
ſteams or minute particles of ſeveral ſorts, 
riſing from the earth and the waters, and 
floating in the air, which is a fluid body, 


honourable Robert Boyle, Eſq; * xXKV1, p. 
155. Oxford, 1662. in ato. | 1 
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and though much finer and thinner, may 
be conſidered in reſpect of its-fluidity to be 
like water, and ſo capable, like other li- 
quors, of having heterogeneous e 4 
floating in it. ä 

The moſt remarkable of them are firſt; : 
the particles of water raiſed into the atmo- 
ſphere, chiefly by the heat of the ſun, out 
of · the ſea and other waters, and the ſur- 
face of the earth; from whence it falls in. 
dew, rain, hail and ſnow. 

Out of the yapours riſing from moiſture; :. 
the clouds are principally made. 

Clouds do not conſiſt wholly of watry 
parts; for beſides the: aqueous vapours that. 
are raiſed in the air, there are alſo ſulphu- 
reous and ſaline particles, that are raifed up; 
and in the clouds mixed with the aqueous 
particles, the effects whereof are ſometimes + 
very ſenſible; as particularly in light- 
ning and thunder, when the ſulphureous 
and nitrous particles firing, break out 
with that violence of light and noiſe, which 
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is obſervable in thunder, and very much re- 
ſembles gun-powder. 

That there are nitrous particles. raiſed: 
into the air, is evident from the nouriſn- 
ment which rain gives to vegetables more 
than any other water; and alſo by the col- 
lection of niter or ſali- peter in heaps of 
earth, out of which it has been extracted, if 
they be expoſed to the air, ſo as to be kept 
from rain; not to mention other efforts 
wherein the nitrous fpirit in the air ſhews . 
Nſelf. | TY 

Clouds are the greateſt and moſt conſi- 

derable of all the meteors, as furniſhing 

matter and plenty to the earth. They con 
fiſt of very ſmall drops of water; and are 
elevated a good. diſtance above the ſurface 

of the earth; for à cloud is nothing but a 
miſt flying high in the air, as a miſt is no- 

ching but a cloud here below. 

How vapours are raiſed into the air in 
iaviſible ſteams by the heat of the ſun out 
of the ſea, and moiſt parts of the earth, is. 
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eaſily underſtood; and there is a viſible in- 
ſtance of it in ordinary diſtillations. But 
how theſe ſteams are collected into drops, 
which bring back the water again, is not ſo 
eaſy to determine. 

To thoſe, that will carefully obſerve, 
perhaps it will appear probable, that it is by 
that, which the chymiſts call precipitation; 
to which it anſwers in all its parts. 

The air may be looked on as a clear and 
pellucid menſtruum, in which the inſenſible 
particles of diſſolved matter float up- and 
down, without · being diſcerned, or trouble- 
ing the pellucidity of the air; when on a 
ſudden, as if it were by a precipitation, they 
gather into the very ſmall, but viſible nir 
dreps that make clouds. 
bis may be obſerved ſometimes in a ve- 
ry clear ſky; when, there not appearing a- 
ny cloud, or any thing opaque, in the whole 
horizon, one may ſee on a ſudden clouds 
gather, and all the hemiſphere overcaſt; 
nich cannot be from the riſing of new a- 


- 
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queous vapours at that time; but from the 
precipitation of the moiſture that inviſible 


particles floated in the air, into very ſmall, 


but very viſible drops, which by a like cauſe 
being united into greater -drops, they be- 
come too heavy to be ſuſtained in the air; 
and ſo fall down in rain. 

Hail ſeems to be the drops of rain fro- 
zen in their falling. . 

Snow, i is the ſmall particles ts water fro- 
zen before they unite into drops. 

The regular figures, which branch ont 
in flakes of ſnow, ſeem to ſhew that thete 


are ſome particles of ſalt mixed with the 


water, which makes them unite in certain 
* 


The rain-bow, is reckoned one of whe | 


moſt remarkable meteors, though really it 
be no. meteor at all; but the reflection of 


the ſun-beams from the ſmalleſt drops of a 
cloud or miſt, which are placed in a cer- 
tain angle made by the concurrence of two 
lines, the one drawn from the ſun, andthe 


WS 
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other from the eye to theſe little drops in 
the cloud, which reflect the ſun beams; ſo 
that two people lookin g upon a rain-bow at 
the ſame time, do not fee exactly the ſame 
rain · bow. 


0 H A P. VII. 


OF SPRINGS, RIVERS, AND 


JIJAR TT of the water, that falls down 
from the clouds, runs away upon the 
ſurface of the earth into channels, which 
convey it to the fea; and part of it is im- 
bibed in the ſpungy ſhell of the earth, from 
whence ſinking lower by degrees, it falls 
dan into ſubterranean channels, and ſo 
under ground paſſes into the ſea; or elſe 
meeting with beds of rock or clay, it is hin · 
dred from ſinking lower, and ſo breaks out 
in ſprings, which are moſt commonly in the 
ſides, or at the bottom of hilly ground. 


in 

ſo 
V at 
ame 
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Springs make little rivulets; thoſe unit- 


-ing make brooks ; and thoſe coming toge- 


ther make rivers, which W themſelves 
into the ſea. 

The ſea is a great collection of waters in 
the deep valleys of the earth. If the earth 
were all plain, and had not thoſe deep hol- 
-lows, the earth would be all covered with 
water; becauſe the water, being lighter than 
the earth, would be above the earth, as the 
air is above the water. 

The moſt remarkable thing in tho ſea, is 
that. motion of the water called tides. It is 
a riſing and falling of the water of the ſea. 
The cauſe of this is the attraction of the 
moon, whereby the part of the water in the 
great ocean which is neareſt the moon, be- 
ing moſt ſtrongly attracted, is raiſed higher 
than the reſt ; and the part oppoſite to it, 
on the contrary fide, being leaſt attracted, 
is allo higher than the reſt, And theſe- 
two oppolite riſes of the ſurface of the wa- 


ter in the great ocean, following the moti · 
D 
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on of the moon from caſt to welt, and ftrik- 
ing againſt the large coaſts of the conti- 
nents that lie in its way; from thence re- 
bounds back again, and ſo makes floods and 
ebbs in narrow ſeas, and rivers remote from 
the great ocean. Herein we alſo ſee the 
reaſon of the times of the tides, - and why 
they ſo conſtantly follow the courſe of the 
moon. 


H 

OF SEVERAL SORTS OF EARTH, 
ST ONES, ME TALS, MINE- 
RALS, AND OT HER:FOSSILS. 
THIS ſolid globe we live upon is call- 
ccd the earth, though it contains in it 

a great variety of bodies, ſeveral whereof 
are not properly earth; which word taken 
in a more limited ſenſe, ſignifies ſuch parts 
of this globe, as are capable, being expoſed 
to the air, to give rooting and nouriſhment 


to plants, ſo that they may ſtand and grow 
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in it, With ſuch earth as this, the great- 
eſt part of the ſurface of this globe is co- 
vered; and it is as it were the ſtore-houſe 
from whence all the living creatures of our 
world, have originally their proviſions ; 
for from thence all rhe plants have heir 
ſuſtenance, and ſome few animals; and from 
theſe all the other animals. 

Of earth, taken ãn this ſeuſe, there are 
ſeveral ſorts, v. g. common mould, or gar- 
den- earth, clay of ſeveral kinds, ſandy 

foils. 

- Beſides theſe there is medicinal earth; as 
that which is called Terra Lemnia, * 
Armenia, and divers others. 

After the ſeveral earths, we may capk 
der the parts of · the · ſurface of this globe, 
which is barren; and ſuch for the moſt part 
are ſand, gravel, chalk, and rocks, which 
produce nothing, where they have no earth 

mixt among them. Barren ſands are of di- 
vers kinds; and conſiſt of ſeveral little ir- 


ſtones without any earth, and. of 
D 2 
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ſuch there are great deſarts to be ſeen in 
ſeyeral parts of the world. 

Beſides theſe, which are moſt remarkable 
on the ſurface of the earth, there are found 
deeper in this globe many other bodies, 
which, becauſe we diſcover by digging into 
the bowels of the earth, are called by one 
common name Foſſils; under which are 
comprehended metals, minerals or half me- 
tals, ſtones of dirers kinds, and fundry bo- 
dies that have the texture between earth 
and ſtone. | | 
To begin with thoſe foſſils which come 

neareſt the earth; under this head we may 
reckon the ſeveral ſorts of cker, chalk, that 
which they call black lead, and other bodies 
of this kind, which are harder than earth, 
but have not the. confiſtency and hardneſs 
of perſect ſtone, 

Next to theſe may be conſidered: ſtones 
of all ſorts; whereof there is almoſt an in- 
finite variety. Some of the moſt remark- 
able either for beauty or uſe, are theſe; 
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marble of all kinds, porphyry, granit, frees - 
ſtone, &c. flints, agats, cornelians, pebbles, 
under which kind come the precious ſtones, 
which are but pebbles of an exceſſive hard- 
neſs, and when they are cut and poliſhed, 
they have an extraordinary luſtre. The 
moſt noted and eſteemed a re, diamonds, ru- 
bies, amethiſts, emeralds, topazes, opats. 

Beſides theſe, we muſt: not omit thoſe, 
which, though of not ſo much beauty, yet 
are of greater uſe, viz. loadſtones, whet- 
ſtones of all kinds, limeſtones, calamint or 
lapis calaminaris ; and abundance of others. 

Beſides theſe, there are found in the earth 
ſeveral ſorts of ſalts, as eating or common 
ſalt, vitriol, ſalt gemma, and others. | 

The minerals, or-:ſemi-metals, that are 
dug out of the bowels of the earth, are an- 
timon y, cinnaber, zink, &c. to which may 
be added brimſtone. 

But the bodies of moſt uſe, that are ſought 
for out of the depths of the earth, are the 
metals; which are diſtinguiſned from other 

D 5 13 
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bodies by their weight, fuſibility, and malle- 
ableneſs, of which there are thefe forts, 
gold, ſilver, copper, tin, lead, and; the moſt 
valuable of them all, iron; to which one 
may join that anomulous body, quickſilyer 
or mercury. 
He, that deſires to be more © pirticdlarty: 
| informed concerning the qualities and pro- 
perties of theſe ſubterraneous bodies, may 
conſult natural hiſtorians and chymiſts. 
What lies deeper towards the center of 
the earth we know not, but a very little ke- 
neath the ſurface of this globe ; and whate- 
ver we fetch from under ground isonly what 
is lodged in the ſhell of the earth. 
All ſtones, metals, and minerals, are real 
vegetables ; that is, grow organically from 


- proper ſeeds, as well as plants. 
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CHAP: IX. 


r VE GETABLESO R rn 


EX T to. the earth itſelf, we may 
conſider thoſe that are maintained on 
its ſurface; which though they are faſtned 
to it, yet are very diſtin&t from it: and 
thoſe are the whole tribe of vegetables or 
plants. Theſe may be dirided into three 
ſorts, herbs, ſhrubs, and trees. 

Herbs are thoſe plants, whoſe ſtalks are 
ſoft, and have nothing woody in them, as 
graſs, ſowthiſtle, and hemlock. Shrubs and 
trees have all wood in; them: but with this 
difference, that ſhrubs grow not to the 
height of trees, and. uſually fpread into 
branches near the ſurface of the earth; 
whereas trees generally ſnoot up in one 
great ſtem or body, and then, at a good di- 
ſtance from the earth, ſpread into branehes: 
thus, gooſeberries, and currants are ſnrubs; 
oaks, and cherries, are trees. 
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In plants the moſt conſiderable parts are 


theſe, the root, the ſtalk,” the leaves, the - 


flower, and the ſeas. There are very few. 
of them that have not all theſe parts, tho? 

ſome few there are that have no ftalk ; o- 
thers that have no leaves; and others, that 

have no flowers ; but without ſeed or root 
I think there are none. | 

In vegetables, there are two things chief · 
ly to be conſidered, their nouriſhment, and. 
propagation. 

Their nouriſhment is thus: the ſmall and 
tender fibres of the roots, being ſpread un- 
der ground, imbibe from the moiſt earth 
juice fit for their nouriſhment: this is con- 
veyed by the ſtalk up ãnto the branches, and · 
leaves, through little, and in ſome plants, 
imperceptible tubes, and from thence by the- 
bark returns again to the root: ſo that- 
there is in vegetables, as well as in animals, 
a circulation of the vital liquor. By what 
impulſe it is moved, is ſomewhat hard to- 
diſcover, It ſeems to be from the differ - 
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ence of day and night, and other changes. 


in the heat of the air: for the heat dilating,.. 
and the cold contracting thoſe little tubes: 
ſuppoſing there be valves in them, it is eaſy 
to be conceived how the circulation is per- 
formed in plants, where it is not required 
to be ſo rapid and quick as in animals. 
Nature has provided for the propagation 
of the ſpecies of plants ſeveral ways. The 
firſt and general is by ſeed. Befides this, 
ſome plants are raifed from any part of the 
root ſet in the ground: others by new 
roots, that are propagated from the old ones, 
as in tulips: others by off. ſets; and m o- 
thers the branches ſer in the. ground, will 
take root and grow ; and laſt of all grafting | 
and inoculation, in eertain forts, are known . 
ways of propagation. All thefe ways of en- 


creafing | plants, make one good part of the 
ſkill of gardening; and from the books of 
gardeners may be beſt learnt.” 
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OF ANIMALS, 


off 


HE RE is another ſort of creatures 
belonging to this our earth, rather 


as inhabitants than paris of it. They differ 


in this from plants, that they are not fixed 


to any one place, but have a freedom of mo- 


tion up and down, and beſides have ſenſe to 
guide them in their motions. 5 
Man, and brute, divide all the animals of 
this Our globe. L | | 
Brutes may bs-conlidered as either aeri- 
al, terreſtrial, aquatic, or amphibious. I 


call thoſe aerial, which have wings, wherer 


with they can ſupport themſelves in the air. 


Terreſtrial, are thoſe whoſe only place of 


reſt is upon the earth. Aquatic, are thoſe 
whoſe conſtant abode is upon the water. Thoſe 


are called amphibious, whieh live freely. in 


the air upon the earth; and yet are obſer- 
ved to live long upon the water, as if they 


"oy 


"NATURAL PHILOSOPHY. 3 
were. natural inhabitants of that element: 
though it be worth the examination to know, 
whether any of thoſe creatures that live at 
"their eaſe, and by choice, a good while, or 
at any time upon the earth, can live a long 
time together perfectly under water. 

Aerial animals may be ſubdivided into 
birds, and flies. 

Fiſhes, which are the chief part of aqua- 
tic animals, may be divided into ſhell-fiſhes, 
ſcaly-fiſhes, and thoſe that have neither * 
parent ſcales nor ſhells. - 
And the terreſtrial animals may be divia- 

ed into quadrupeds or beaſts, reptiles; which 
have many feet, and ſerpents, which have 
nd feet at all, R | 

Inſects, which in their ſeveral changes, 
belong to ſeveral of the before mentioned 
diviſions, may be conſidered together as one 
great tribe of animals. They are called 1 
ſects from a ſeparation in the middle of their 
bodies, whereby they are, as it were, cut 
into two parts, which are joined together 
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by a ſmall ligature : as we ſee in waſps, com- 
mon flies, and the like, 

Beſides all theſe, there are ſome animals 
chat are not perfectly of theſe kinds, but 
placed, as it were, in the middle betwixt 

two of them, by ſomething of both; as bats, 
Which have ſomething of beaſts, and birds 
in them. | 

Some' reptiles of the earth, and ſome of 
the aquatics, want one or more of the ſenſes, 
which are in perfecter animals; as worms, 
oyſters, cockles, &c. 


Animals are nouriſhed by food, taken in ; 

at the mouth, digeſted in the ſtomach, and g 
thence, by fit veſſels, diſtributed over the Js 
whole body, as is deſcribed in books of a- ; 
natomy. e e l 
The greateſt part of animals have five MN 
ſenſes, viz. ſecing, hearing, ſmelling, taſt- t 
ing, and feeling, Theſe, and the way of t 

_ nouriſhment of animals, we ſhall not parti- 0 
cularly conſider; becauſe they are common e 


do man with beaſts. 
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The way of nouriſhment of animals, par- 
ticularly of man, is by food taken in at the 
mouth, which being chewed there, is bro- 
ken and mixed with the ſaliva, and thereby 
prepared for an eaſier and better digeſtion 
in the ſtomach. | 


When the ſtomach has performed its of- 


ſice upon the food, it protrudes it into the 
guts, by whoſe periſtaltic motion it is gent- 
ly conveyed along through the guts; and 


as it paſſes, the chyle, which is the nutri - 


tive part, is ſeparated from the excrementi- 


tious by the lacteal veins; and from thence 


conveyed into the blood, with which it cir- 


culates till itſelf be concocted into blood. 


The blood being by the vena cava brought 


into the right ventricle of the heart, by the 
contraction of that muſcle, is driven thro? 


the arteria pulmonaris into the lungs; where 
the conſtantly- inſpired air mixing with it, 
enlivens it; and from thence being convey- 
ed by the vena pulmonaris into the left ven- 


tricle of the heart, the contraction of tlie 
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heart forces it out, and by the arteries di- 
ſtributes it into all parts of the body; from 
whence it returns by the veins into the 
right ventricle of the heart to take the ſame 
courſe again. This is called the circulati- 
on of the blood; by which life and heat 
are communicated to * part of the 
body. 
In the circulation of the blood, a good 
part of it goes up into the head, and by the 
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brains are ſeparated from it, or made out 

of it the animal ſpirits, which, by the ner ves, 
impart ſenſe and motion to all parts of the 
body. 

The inſtruments of motion are the mu- 
ſeles, the fibres whereof contracting them- 
ſelves, move the ſeveral parts of the body. 
This contraction of the muſcles is in 
ſome of them by the direction of the mind, 
and in Tome-of them without it; which is the 
difference between voluntary, and inyolun- 
- tary motions, in the body. | 
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CHAP. IX. 
OF THE FIVE SENSES. 


OF SEEING. 
H E organ of ſeeing is the eye: con- 


fiſting of variety of parts wonder- 
fully contrived, for the admitting and re- 
fracting the rays of light; ſo that thoſe that 
come from the ſame point of the object, and 
fall upon different patts of the pupil, are 
brought to meet again at the bottom of the 
eye, whereby the whole object is painted on 
the retina. that is. ſpread there. 

That, which immediately aſſects the 6g, 


and produces in us that fenfarion, which we 


call ſeeing, 1 is light. 

Light may be conſidered IO firſt, as 
it radiates from luminous bodies direaly to 
our eyes; and thus we ſee luminous bodies 
themſelves, as the ſun, or a flame, &c. or, 


ſecondly, as it is reflected from other bo- 
E 2. 
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dies; and thus we ſee a man, or a picture 
by the rays of light reflected from them to 
our eyes. 


Bodies, in reſpect of light, may be divid- 
ed into three ſorts.: firſt, thoſe that emit 


rays of light, as the ſun and fixt ſtars : ſe- 
condly thoſe that tranſmit the rays of light, 
as the air; thirdly, thoſe that reflect the 
rays of light, as iron, earth, &c. the firſt 
are called luminous; the ſecond pellueid; 
and the third opaque. : : 
The rays cf light themſelves are not ſeen; 
but by them, the bodies, from which they 
originally-come ; as the ſun, or a fixt ſtar: 
or the bodies, from which they are reflect- 
ed; as a horſe, or a tulip. When the moon 


ſhines, we do not ſee the rays which come 
from the ſun to the moon; but by them. 


we ſce the moon from whence they are re- 

If the eye be placed in the medium thro 
which the rays paſs to it, the medium is not 
ſeen at all: for inſtance, we do not ſee the 
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air through which the rays come to our: 
eyes. But if a pellucid body, thro? which 
the light comes, be at a diſtance from our. 
eye, we ſee that body, as well as the bodies 
from whence the rays come, that paſs thro? 
them to come to our eyes. For inſtance, 
we do not only ſee bodies through a pair of 
ſpectacles, but we ſee the glaſs itſelf. The 
reaſon whereof is, that pellucid bodies, be- 


ing bodies, the ſurfaces of which reflect 


ſome rays of light from their ſolid parts.; 
theſe ſurfaces, placed at- a convenient di- 
ſtance from the eye, may: be ſeen by thoſe 
reflected rays: as, at. the ſame time, other 
badies beyond thoſe pellucid ones may be 
ſeen by the tranſmitted rays. . 


Opaque bodies are of two ſorts, ſpecular, 
or. not ſpecular. . Specular bodies, or mir- 
rors, are ſuch opaque bodies whoſe ſurfaces - 
are poliſhed ; whereby they reflecting the 


rays in the ſame. order. as they come from 


other bodies, ſhew us their images. 


The rays that are reflected from opaque 
KS. | 
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bodies, always bring with them to the eye 
the idea of colour; and this colour is no- 
thing elſe in the bodies, but a diſpoſition to 
reflect to the eye more copiouſly one ſort 
of rays, than another. For particular rays 
are originally endowed with particular co- 
lours ; ſome are red, others blue, others 
yellow, and others green, &c. 

Every ray of light, as it comes from the 
ſun, ſeems 2 bundle of all theſe ſeveral ſorts 
of rays: and as ſome of them are more re- 
frangible than- others; that is, are more 
turned out of their courſe, in paſſing from 
one medium to another; it follows, that 
after ſuch refraction they will be ſeparated, 
and their diſtinẽt colour obſerved. Of theſe, 
the moſt refrangible are violet, and the leaſt 
red; and the intermediate ones; in order, 
are indigo, blue, green, yellow and orange. 
This ſeparation is very entertaining, and 
will be obſerved with pleaſure in holding a 
priſm in the beams of the ſun, 

As all-theſe rays differ in refrangibility, 


1 


is about 70, ooo, oo Engüiſh ng. 
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ſo they do in reflexibility, that is, the pro- 
perty of being more eaſily reflected from 
certain bodies, than from others: and 
hence ariſe, as hath been ſaid, all the co- 
lours of bodies, which are in a-manner in- 
finite, as- an infinite number of compoſiti-- 
ons, and-proportions of the original colours, 
may be imagined. 

The whiteneſs of the ſun's light, is com- 


| pounded of all the original colours mixed it in 


a due proportion. 

Whiteneſs, in bodies, is but a i | 
to reflect all colours of light, nearly in the 
proportion they are mixt in the original 


rays: as, on the eontrary, blackneſs, is only 


a diſpoſition to abſorb or ſtifle, without re- 
flection, moſt of the rays of n 1 unt 
fall on the bodies. 

Light is ſucceſſively propagated, with an 
almoſt inconceivable ſwiftneſs : for it comes 
from the ſun to this our earth in about ſe- 
ven or eight minutes of time, which diſtance 
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Beſides colour, we are ſuppoſed to ſee fi- 
gure; but in truth, that which we perceive. 
when we ſee figure, as perceivable by ſight, 
is. nothing but the termination of colour. 


OF HEA RI N. G. 


JT.EXT-to ſeeing, bearing is the moſt- 
extenſive of our ſenſes. The ear is. 


the organ of hearing, whoſe;curious ſtruc- 


ture is to be-learnt-from anatomy. 

That, which is conveyed into the brain. 
by the ear, is called ſound: tho! in truth, 
til it come to reach and affect the percep-, 


tive part, it be nothing but motion. 
The motion, which produces in us the. 


perception of ſound, is a vibration. of the 


air, cauſed. by an exceeding ſhort, but quick, 
tremulous motion. of the body, from which 
it ĩs propagated ; and therefore we conſider. 
and denomigate them as bodics ſounding. 
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That ſound is the effect of ſuch. a ſhore, 
briſk, vibrating motion of bodies, from which 
it is propagated ; may be-known from what 
is obſerved and felt in the ſtrings of inſtru- 
ments, and the trembling of bells, as long as 
we perceive any ſound come from them; for 
as ſoon as that vibration is ſtopt, or oeaſes 
in them, the perception ceaſes alſo 
The propagation af ſound is very quick, 
but not approaching that of light. Seunds 
move about 1140 Engliſh. feet, in a ſecond 
minute of time; and in ſeven or eight mi- 
nutes of them, 1 move nn . 
Engliſh miles. 27 dm ics 
12 2 | 


or SMELLING. 


7: * 21. 


QUELLING, 33 ſenſe, 1 

to be wrought an by bodies at;a di- 
Rancez .tho? that which immediately: affects 
the organ, and produces in us the ſenſation. 
of any ſmell, are effluvia's, or inviſible par- 
ticles, that, coming from bodies at a diſtance, 
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immediately affect the olfactory nerves, 
Smelling bodies ſeem perpetually to ſend 
forth effluvia's or ſteams, without ſenſibly 
waſting at all. Thus a grain of muſk will 
ſend forth odoriferous particles for ſcores of 
years together, without its being ſpent: 
| whereby one would conclude that theſe Pare 
ticles are very ſmall: and yet it is plain, that 
they ate much groffer than the rays of 
light, which have a free paſſage thro? glaſs; 
and groſſer alſo than the magnetick effluvia's, 
Which paſs freely thro? all bodies, when 
thoſe that produce ſmell, will not paſs the 
thin membranes of a bladder, and many of 
them ſcarce ordinary white paper. 
There is-2 great variety of ſmells, tho? 
we have but a few names for them: ſweet, 
"ſtinking, ſower, rank, and muſty, are almoſt 
all the denominations we have for odours ; 
thoꝰ che ſmell of a violet, and of muſk, both 
| called fweer, are as diſtin as any ue 
een ene 
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OF TASTE. 


A STE, is the next ſenſe to be con- 
ſidered. | 
T he organ of raſte, is the tongue and 
palate. 

Bodies chat emit 7 * ſonnds and I finells, 
are ſeen, heard, and ſmelt at a diſtance; but 
bodies are not taſted, but by immediate ap- 
plication ..to the organ; ; for till our meat 
touch our tongues or palates, we taſte it 
not, how near ſoever it be. | 

It may be obſerved of taſte, that though 
there be a great variety of them, yet, as in 


ſmells, they have only ſome few. gener al 


and ſome few others. 


+4 * 0 
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OF. TOUCH. 


HE fifth and laſt of our ſenſes is 

touch; a ſenſe ſpread over the whole 

body, though it be moſt eminently Placed 
In the ends of the fingers. 

By this ſenſe the tangible qualities of bo- 
dies are diſcerned; as hard, ſoft, Tmooth, 
rough, dry, wet, clammy, and the like. 

But the moſt conſiderable of the quali- 
ries, that are perceived by this las are 
heat, and cold. | 

The due temperament of thoſe two op- 
polite qualities, is the great inſtrument of 
nature, that ſhe makes uſe of, in moſt, if not 
al her- productions. W 

Heat, is 1 very briſk agitation of the in- 
ſenſible parts of the object, which produces 
in us that ſenſation, from whence we deno- 
minate the object hot; ſo what in our ſen- 
ſation is heat; in the object is nothing but 
motion. This appears by the way where- 


te 


by heat is produced, for we ſee that the 
rubbing of a braſs nail upon a board, will 
make it very hot; and the axle trees of 
carts or coaches are often hot, and ſome- 
times to a degree, that it ſets them on fire, 
by the rubbing of the wheel upon it. 

On che other ſide, the utmoſt degree of 
cold is the ceſſatien of that motion of the 
inſenſible particles, which to our touch is 
Bodies are denominated hot and cold in 
proportion to the preſent temperament of 


chat part of our body, to which they are 


applied; ſo, that feels hot to one, which 
ſeems cold to another; becaufe the motion 
of the inſenſible particles of it, may be 


more briſk than that of the particles of che 


other. 


Beſides the objects before - mentioned, 


which are peculiar to each of our ſenſes, 2s 
light, and colour of the ſight ; Tound of 
hearing; odours of ſmelling ; favours of 


taſting ; and rangible qualities of the touch ; 


F 
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there are two others that are common to all 
the ſenſes; and thoſe are pleaſure and pain, 
which they may receive by and with their 
peculiar objects. Thus too much light of- 
fends the eye; ſome ſounds delight, and o- 
thers grate the ear; heat in a certain de- 
gree is very pleaſant, which may be aug- 
mented to the greateſt torment: and ſo of 
the reſt. Nr 4 | 

Theſe five ſenſes are common to beaſts 

with men; nay. in ſome of them; ſome 


brutes exceed mankind. - But men are en- 
dowed with other faculties, which far ex- 


cel any thing that is to be found in the o- 


ther animals, in this our globe. 


Memory allo, brutes may be ITT, to 


have, as well as men 


% CHAP, XII. 


OF THE UNDERSTANDING 
| OF. MAN. 


* * * 


H E underſtanding of man does ſo 
füurpaſs that of brutes, that ſome are 


. 


re 


farther to obſerve; that to conceive a right 
notion of perception, we mult. conſider the 
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of opinion, brutes are mere machines, with- 
out any manner of perception at all. But 
letting this opinion alone, as ill grounded, 
we will proceed to the conſideration of hu- 
man underſtanding, and the diſtinRtopers- 
tions thereof. | 
The loweſt degree of it coniſts 3 in per- 
ception, whick we have before in part ta- 
ken notice of, in our diſeourſe of the ſenſes. 
Concerning which it may be convenient 


diſtinct objects of it, which are ſimple. ideas, 
v. g. ſuch as are thoſe ſignified by theſe 


words, ſcarlet, blue, ſweet, bitter, heat, 
cold, &. From the other. objects - of our | 
ſenſes; to which we may add the internal 
operations of our own minds, as the objects 
of our own W eee 


GE Kc. | „ „ ihe 
Out of theſe. 3 are MON by 
putting: them together, ſeveral * 
2 F . 88 
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ed, or complex ideas; as theſe ſignified by 
the word pebble, mar ygold, horſe. 

The next thing the underſtanding doth 
in its progreſs to knom lege, is to abſtract 
its ideas, by. which abſtraction iber at are made 
5 

A general idea, is an del in the mind, 
conſidered: there as ſeparated from time and 
place; and ſe capable to repreſent any par- 
ticular being that is conformable to it. 
Knowlege, which is the higheſt degree of 
the ſpeculative faculties, conſiſts in the per- 
ception of the truth. of affirmative, or nega- 
tive propoſitions. 

This perception is eicher ;mnediire or 
mediate. Immediate perception of the agree- 
ment or diſagreement of two ideas, is when. 
by comparing. them together in our minds, 

we ice, or as it were hehold, their agree · 
ment or diſagreement, This therefore is 
called intuitive knowiege. Thus we ſec 
that red is not green; that the whole is 
bigger than a part; that fo and two are. 
equal to four. 
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The truth of theſe, and the like propo- 
ſitions, we know by a bare ſimple intuition 
of the ideas themſelves, without any more 
ado: and ſuch propoſitions are called ſelf- 
evident. _ 

The mediate perception of the a greement 
or diſagreement of two ideas, is when, by 
the intervention of one or more ether | t- 
deas, their agreement or diſagreement is 


ſnewn. This is called demonſtration, dr 
rational knowlege. For inſtance, the ine- 


quality of the breadth of two windows, or 


wo rivers, or any two bodies. that cannot . 
be put together, may be known by the in- | 


ter vention of the ſame meaſure, applied .to 
them both; and lo it ĩs in our general ideas, 
whoſe agreement or diſagreement may be 


often ſhewn by. the intervention of ſome o- 
other ideas, ſo as to produce demonſtrative ; 


knowlege; where the. ideas in queſtion can- 
not be bropght together, and immediately 
campered, ſp a4 10 produce intutive know: 


lege. 3 
F 3 
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The underſtanding doth not know. only 
certain truth; but alſo judges of probabili- 
ty, which conſiſts in the likely agreement or 
diſagreement of ideas. 6 

The aſſenting to any propoſition, as pro- 
_ is called apinion, or belief. 

We have hitherto conſidered the great 
and viſible parts of the univerſe, and thoſe 
great maſſes.of matter, the ſtars, planets, and 
particularly this our earth, together. with 
the inanimate parts, and animate inhabitants 
of it; it may be now fit to. conſider, what 
theſe ſenſible bodies are made of, and that 
is, of unconceivable ſmall bodies, or atoms, 
out of whoſe various combinations bigger 
mollecule are made; and: ſo by a greater 
and greater compoſition bigger. bodies; and' 
out of theſe the whole material world is 


conſtituted. es 

By the figure, bulk, texture; and motion, 
of theſe fmall and inſenſible corpuſcies, all 
the phenomena of bodies may be explaid. 
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The improvement of the 3 
is for two ends: fir{t, for our own inereaſe 
of knowlege; ſecondly, to enable us to de- 
liver and make out that knowlege to others. 

The latter of theſe, if it be not the chief 
end of ſtudy in a gentleman yet it is at 
leaſt equal to the other, ſince the greateſt 


part of his bufmeſfs and vlefulgeſs in the 


or writes to others. 


world, e 
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The extent of our r. cannot ex- 
ceed the extent of our ideas. Therefore 
he, who would be univerſally knowing, muſt 
acquaint himſelf with the objects of all ſci- 
ences. But this is not neceſlary to a gentle- 
man, whoſe proper calling i is the ſervice of 
his country; and fo is moſt properly con- 
cerned” in moral and political knowlege: 
and thus the ſtudies which more immediate - 
y belong to his calling, are thoſe which treat 
oß virtues and vices, of civil ſociety, and the 
arts 2 and han take. in * ä 
law and hiſtory.-/ ö 
It is enough for e to be fur- 
niſhed with'the ideas belonging to his calk 
ing, which he will find in the books that 
treat of the matters above - mentioned. 
But che nent ſtep towards the improve- 
ment of his under ſtanding, muſt be to ob- 
fer ve che connection of theſe ideas in the 
propoſitions; which-thoſe books hold forth, 
and pretend to teach as truths; which till 
a man can judge, whether they be truths 


— 
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ar no, his underſtanding is but little im- 
proved ;- and he doth but thin and talk af- 
ter the books: that he hath read, without 
having any knowlege thereby. And thus, 
men of much reading, are greatly learned; 


0 may be little knowing. | 
The third and laſt. femaderelucd; in im- 


proving the underſtanding, is to find out 
upon what foundation any propoſitiau, ad- 
vanced, bottoms; and io obſerye the con- 


nection of the intarmediate ideas by which 
it is joined to that foundation, upon which 


it is erected, ar that prineiple from which jt 
is derixed, This, in ſhort, is right; reaſop-- 


ing; and by this way alone, true knowlege 
is: to be got by reading, aud M udying : I 
When a man; by uſe, hath got vhibifacyl- 


ty of obſerving and judging: of thio teaſou 
ing and caherance of What he reads, and 
how it proues what it pretends da teach; he ö 
is then, and not till then. in the right way 
of improving his undexſtanding, and enlarg-. 


ing his knowlege by reading. 


— 


vc 


THOUGHTS 
But that, as T have ſaid, being not all that 
a · gentleman ſhould aim at in reading, he 
ſhould farther take care to improve himſelf 
in the art alſo of ſpeaking; that fo he may 
be able to make he beſt ws of What he 
knows. | 


Tus art of n well, conſiſts chief- 

N . viz. pi and Light 
reaſoning. Fig Vi Ota: 

| Ay conſiſts in the 1 of pro- 
per terms for the ideas or thoughts, which 
ke would: have-paſs from his own mind into 
chat of another; man's, It is this, that gives 
them an eaſy entrance; and it is with de- 
light, chat men hearken to thoſe whom they 
eaſily. underſtand: whereas what is obſcure- 


only. loſt, but creates a prejudice in the hea- 
rer, as if he chat ſpcke knew not wir he 
aid, or was afraid to have it underſtood. 

The way to obtain this, is to read ſuch 


books as are allowed to be writ with the. 
greateſt clearneſs and propriety, in the lan- 


aid, dying as it is ſpoken, is uſually not 
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guage that a man uſes. An author excellent 
in this faculty, as well as ſeveral others, is 
Dr. Tillotſon, late archbiſhop of Canterbu- 
ry, in all that is publiſhed. of his. I have 
choſe rather to propoſe this pattern, for the 
attainment of the art of ſpeaking: clearly, 


than-thoſe who give rules about it: ſince wwe 


are more apt to learn by example, than by 
direction. But if any one hath a mind to 
conſult the maſters in the art of ſpeaking 
and writing, he may find in Tully de ora» 
tore, and another treatiſe of his called, Ora- 
tor; and in Quintilian's Inſtitutions; and 
Boileau's Traite du ſublime*; inſtructions 
concerning this, and the other "HOU of * 
king well. 

Beſides perſpicuity,. 1 nk be allo 
a right reaſoning ; without which perſpicuity 
ſerves but to expoſe the ſpeaker: and for 
the attaining of this, I ſhould propoſe the 
conſtant reading of Chillingworth, who by 
his example will teach both reaſon and per- 


© © That trettiſe is & tranſlation from Longinus, 
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Fpicuicy, and the way of right reaſoning, 
better than -any 'book that .I know; and 


therefore will deſerve to be read upon that 
acoount over and over again; not to ſay any 
ching of his argument. 

Beſides theſe books in Engliſh, Tully, Te- 
rence, Virgil, Livy and Cæſar's Commenta- 
Ties, may be read to form one's mind to a re- 
liſh-of a right way of ſpeaking and writing. 

The books I have hitherto mentioned, 
have been in order only to writing, and 


ſpeaking well; not but that they deſerve to 


be read upon other accounts. 
The ſtudy of morality, I have above men- 


tioned as chat, that becomes a gentleman; 


not barely as a man, but in order to his bu- 


ſmeſs as a gentleman. Of this there are books 
enough writ both by antient and modern phi- * 


loſophers: ; but the morality of the Goſpel 
doth fo exceed them all, that'to give a man a 
full knowlege of true morality, I ſhould ſend 
him to no other book, but the new teſtament. 


But if he hath a mind to ſee how far the hea- 
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chen world carried that ſcience, and where- 
on they bottomed their ethics, he will be de- 
lightfully and profitably entertained in Tul- 
ly's'treatiſes de ofliciis. | , 
Politics, contains two parts, very different 
the one from the other. The one contain- 
ing the original of ſocieties, . and the riſe 
and extent of political power; the other, 
the art of governing men in ſociety. _ 

The firſt of theſe hath been fo bandied 
amongſt us, for theſe ſixty years backward, 
that one can hardly miſs books of this kind. 
Thoſe which I think are moſt talk ed of in 
Engliſh, are the firſt book of Mr. Hooker's 
Eccleſiaſtical. polity, and Mr. Algernoon Sid- 


-ney's diſcourſes on government, The lat- 


ter of theſe I never read. Let me here 
add, two treatiſes of government, printed i in 
1690 f: and a treatiſe of civil ꝓolity, prin- 
ted this year *. To theſe one may add, 


* Theſe two treatiſes a written by Mr. Locke bim- 
ſ· elf. . 

* Civil Polity, A treatiſe concerning the nature of 
G » > 
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Puffendorf De officio hominis et civis ; and. 
De jure naturali et gentium: n 18 


the beſt book of that kind. 


As to the other part of Pöls, which 


, concerns the art of government; that, I 


' think, is beſt to be learned by experience 


and hiſtory, eſpecially that of a man's own 
country. And therefore I think an Eng- 


liſh gentleman ought to be well , verſed in 


dhe hiſtory of England, taking its riſe as far 
Lack as there are any records of it; join- 


ing with it the laws that were made in the 
ſeveral ages, as he goes along in his hiſto- 


Ty; - that he may obſerve from thence the 
ſeveral turns of ſtate, and how they have 
deen produced. In Mr. Tyrreb's hiſtory of 


England, he will find all along thofe feveral 


authors, which have treated of our affairs, 
and which he may have recourſe to, con- 
cerning any point which either his curioſity 
or judgment ſhall lead him to enquire into. 


government, &c. I. ondon 1703, in Nxvo. written by pe- 
ter Paxton, M. D. . 
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With the hiſtory, he may alſo do well to 


„ a 
read the ancient lawyers ; ſuch as Bratton, 


Fleta, Henningham, Mirrour of juſtice, my 
Lord Cook's ſecond inſtitutes, and the Mo- 
dus tenendi parliamentum ; and others of that 
kind, which he may find quoted in the late 
controverſies, between Mr. Petit, Mr. Tyr- 
rel, Mr. Atwood, &c. with Dr. Brady; as 
alſo, Lſuppoſe, in Sedler's treatiſe of rights 
of the kingdom, and cuſtoms of our anceſ- 
tors, whereof the firſt edition is the beſt; 
wherein he will find the ancient conſraricn 
of the government of England. 

There are two. volumes of ſtate tracts, 


| printed ſince tlie revolution, in which there 


are many things. relating to the government 
of England *. 


We have now two collections of ſtate tracts; one, 


in two volumes in-ſolio, printed in 1689 and 1692, con- 


tains ſeveral treatiſes relating to the government, from the 
year 1660 to 1689: and the other, in three volumes in 
folio, printed in 1705, 1706, and 17, 13 a collecti- 
on. of tracts, publiſhed on occaſion of. the late Revolution 


.. 


* 
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As for general hiſtory, Sir Walter Raw- 
leigh, and Dr, Howel, are books to be had, 
He, who hath a mind to launch farther into 
that ocean, may conſult Whear's. Methodus 
legendi hiſtorias, of the laſt edition; which 
will direct him to the authors he is to read, 
and the method wherein he is to read them. 
To the reading of hiſtory; chronology, 
and geography, are abſolutely neceſſary. 
In geography, we have two general ones 
in Engliſh, Heylyn and Moll: which is the 
beſt of them, I know not; having not been 
much converſant in either of them. But. the 
laſt, I mould think to be of moſt uſe: be- 
cauſe of the new, diſcoveries that are made 
every day, tending to the perfection of that 
ſcience. Tho, I believe, that the countries 
which Heylyn mentions, are better treated 


in 1698, and during the reign of K. William IU. Theſe 
collections might have been made more complete and 
more convenient; eſpecially the firſt, which is 2 
defeQive and uncortect. 
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of by him, bating what new diſcoveries fince 
his time have been added, 

Theſe two books contain geography in 
general; but whether an Engliſh-gentleman 
would think it-worth his time to beſtow much 


pains upon that; tho? without it he cannot 


well underſtand a gazette; it is certain he 
cannot well be without Cambden's Britannia, 
which is much enlarged in the laſt Engliſh 
edition. A good collection of maps is alſo 
neceſſary... | | 

To geography, books-of travels may be 
added. In that kind, the collections made 
by our country-men Hakluyt, and Purchas, 
are very good. There is alſo a very good 
collection made by Thevenot in folio, in 
French; and by Ramuzio, in Italian; whe- 
ther tranſlated into Engliſh or no, I know 
not. There are alſo ſeveral good books of 
travels of Engliſh-men: publiſhed, as Sandys, 
Roe, Brown, Gage, and Dampier. 

There are alſo ſeveral voyages in French, 

G 3 


68 THOUGHTS 


which are very good, as Pyrard * Bergerom 
+, Sagard 6, Bernier *, &c. Whether all of 
them are tranſlated into Engli:, I know not. 

There is at preſent a very good collecti- 
on of yoyages and travels, never before in 
Engliſh, and fuch as are out of print ; now 
printing by Mr. Churchill . 

There are beſides theſe, a vaſt number of 
other travels; a ſort” of books that have a 
very+good mixture of delight and uſefulneſs. 
To ſet them down all, would take up too 
much time and zoom. Thoſe I have men- 
tioned are enough to begin with. 

As to chronology, I think Helvicus the 
beſt for common uſe; which is not a book 


Voyage de Francois Pyrard de Laval, contenant fa 
navigation aux Indas Orientales, Maldives, Moluques, 
Breſil. Paris 1619, S vo. 3d edit. 

+ Relation des voyages en Fartarie, &c. le tout re- 
cueilli par Pierre Bergeron. Paris 1634, 8v0. 

{| Le grand voyage des Hurons, litues en I Amerique, 
c. par F. Gab. Sagard Theodat. Paris 1632, 8vo. 
* Memoirs de l' Empire du Grand Mogol, &c. par 


Francois Bernier. Paris 1670, & 1671, 3 vol. in 12. 


+ That collection of voyages and travels was publiſhed 
anno 1704, in 4 vol. in folio. 
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to be read, but to lye by, and be conſulted 
upon occaſion. He, that hath, a mind tos 


look farther into chronology, may get Tal- 
lent's Tables, and Strauchius's Breviarium 
: emporum: and may to thoſe add Scaliger 
De Emendatione Temporum, and Petavius ; 
if he hath a mind to- engage or in. that; 
ſtudy. | 

Thoſe who are accounted to have wrie 
beſt particular parts of our Engliſh hiſtory, 
are Bacon, of Henry VII; and Herbert, of 
Henry VIII. Daniel alſo is commended; 
and Burnet's hiſtory of the reformation. 

Mariana's hiſtory of Spam, and Thuanus 
his hiſtory of his own time, and Philip de 
Comines ; are of great and deſeryed reputa» 
tion. 

There are alſo ſeveral French and Eng- 
liſh memoires and collections, ſuch as La 
Rochefaucault, Melvil, Rufhworth, &c. 
which give a great light to thoſe, who have 
a mind to look into what hath paſt in Europe 
this laſt age. 
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To fit a gentleman for the conduct of him 

ſelf, whether as a private man, or as intereſt- 
ed in the government of his country, nothing 
can be more neceſſary than the knowlege of 
men: which, tho it be to be had chiefly 
from experience, and next to that, from a 
judicious reading of hiſtory; yet there are 
books that of purpoſe treat of human na- 
ture, which help to give an inſight into it. 
Such are thoſe treating of the paſſions, and 
how they are moved; whereof Ariſtotle in 
his ſecond book of rhetoric hath admirably | 
diſcourſed, and that in a little contpaſs. . 1 
think this rhetoric is tranſlated into Engliſh: 
if not, it may be had in Greek and Latin to- 
gether. . ge 

La Bruyere's characters are alſo an-admi- 
rable piece of painting: I think it is alſo 
tranſlated out of French into Engliſh. 

Satyrical writings- alſo, ſuch as Juvenal, 
and Perſius, and above all Horace; tho? they 
paint the deformities of men, yet thereby 
they teach us to know them. 
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There is another uſe of reading, which 
is for diverſion, and delight, Such are poe- 
tical writings, eſpecially dramatie, if they be 
free from prophaneneſs, obſcenity and what 


corrupts good manners: for ſuch pitch ſhould: 
not be handled. 


Of all books of fiction, I know none that 
equals Cher vantes's hiſtory of Don Quixot 
in uſefulneſs, pleaſantry, and a conſtant de- 
corum. And indeed no writings can be 
pleaſant which have not nature at the bot. 
tom, and are not drawn after her copy: 

There is another ſort of books, which I. 
had almoſt forgot, with whieh a gentleman's 
ſtudy oughit to be well furniſhed, viz. Die- 
tionaries of all kinds. For the Latin tongue, 
Littleton, Cooper, Calepin, and Robert 
Stephen's Theaſaurus Einguæ Latinæ, 
and Voſſi Etymologicum Lingue Latinæ. 
Skinner's Lexicon Etymologieum is an ex- 
cellent one of that kind for the Engliſh. 
tongue. Cowel's Interpreter, is uſeful for 
the law terms. Spelman's Gloſſary, is a ver. 
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r uſeful and learned book. And Seldon's 
Titles of Honour, a gentleman ſhould not 
be without. Baurand hath a very good 
Geographical Dictionary. And there are 
ſeveral hiſtorical ones, which are of uſe; as 
Lloyd's, Hoffman's, Moreri's. And Bayle's 
incomparable dictionary is ſomething of the 
fame kind. He that hath occaſion. to look 
into books written in Latin ſince the decay 
of the Roman. empire; and the purity of the 
Latin tongue, cannot be well without Du 
Cange's Gloſſarium * et Infirme La- 
tinitatis. 

Among the hooks: ie fs Jawa; IL men- 
tioned Voſlius's Etymologicum Linguee La- 
tine: all his works are lately printed in 
Holland in fix tomes. They are very fit 

books" for a. gentleman's Library, as con- 
taining very learned 2 concerning t 

all the Sciences. 
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